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Building Type

# of Bays (X-Direction)
# of Bays (Y-Direction)
Plan Dimensions
Number of Stories
Building Height

Storage Building
5
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30x18m

3

14.6m




INTRODUCTION: FLOOR PLANS
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1. Floor Plan
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2. Floor Plan
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INTRODUCTION: FLOOR PLANS

3. Story Plan View
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INTRODUCTION: ELEVATIONS iTiy
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INTRODUCTION: ELEVATIONS T @
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INTRODUCTION: ELEVATIONS ITU
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INTRODUCTION: 3D VIEWS
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« MOMENT FRAME STRUCTURE

© » vV WITHOUT SHEAR WALL

WHY THIS STRUCTURE /::‘V
P « CANTILEVER COLUMN

« PROGRAMMING

« COMBINATION OF STEEL AND RC
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DESIGN BASIS: STRUCTURAL SYSTEM

GRAVITY SYSTEM

LATERAL SYSTEM

FOUNDATION SYSTEM
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DESIGN BASIS GRAVITY SYSTEM LOAD PATH

RC SLAB
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DESIGN BASIS GRAVITY SYSTEM LOAD PATH

STEEL ROOF

17



SPECIAL MOMENT RESISTING FRAME
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Tastyict Izin Verilen
Sistem | Dayanim Bina

Bina Tastyict Sistemi Davramis | Fazlaligt | Yiikseklik

TSC-DRAFT 2017 Katsayist | Katsayisi Smiflart

R D BYS
A. YERINDE DOKME BETONARME BINA TASIYICI SISTEMLERI

Al. Siineklik Diizeyi Yiiksek Tasiyicl Sistemler

A11l. Deprem etkilerinin tamaminin moment aktaran sineklik diizeyi
yiiksek betonarme cercevelerle karsilandig binalar

8 3 BYS =3

ASCE 7-10

R 8
Cq 5,5
Q4 3

SMRF
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DESIGN BASIS : SMRF — LOAD PATH

structural

shear) wall
( ) w diaphragm
gravity framing
—— moment-
transfer (podium) resisting
slab frame
basement

wall

below grade
soil pressure
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Tastyict Izin Verilen
Sistem | Dayamum Bina
Bina Tastyict Sistemi Davranmis | Fazlaligi | Yiikseklik
TSC-DRAFT 2017 Katsayis1 | Katsayisi Siniflar
R D BYS

A16. Deprem etkilerinin tamaminin catt diizeyindeki baglantilar
mafsalli olan ve yiiksekligi 12 m’yi gecmeyen siineklik diizeyi yiiksek

betonarme kolonlar tarafindan karsilandig: tek katli binalar

S.R. C. R 2.5
CANTILEVER Cq 25

0 1,25
d 22
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EQUIVALENT ENERGY EQUIVALENT DISPLACEMENT
Pt p

P, |

Q/" Elastic Response Pe _______________________________________________________________ ::

Pi Pi ...............................................................

Inelastic

Response |

5 5
81' — 83
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EQUIVALENT ENERGY

SIMILAR APPLIES TO
EQUIVALENT DISPLACEMENT

él-
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BENDING > E
SHEAR > Q,_E
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DESIGN BASIS: EQ PARAMETERS — SPECIAL MOMENT FRAME
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27



NIK
S~
(S7NE
s 2)
° oo (5 2
Z =
v g
1773

SPECIAL CASE (!)
CODE PARAMETERS OUR PROJECT

N 4
ﬁ
ﬁ

Ground Acceleration Ground Acceleration
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DESIGN BASIS:EQ PARAMETERS — CANTILEVER COLUMN

SPECIAL CASE (!)
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DESIGN BASIS:EQ PARAMETERS — SPECIAL MOMENT FRAME

SPECIAL CASE (!)
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DESIGN BASIS-LATERAL SYSTEM: STEEL TRUSS

PIN-PIN
CONNECTION

— = e e = &

NOT PART OF MAIN LATERAL SYSTEM DIAPHRAM FORCES
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DESIGN BASIS-LATERAL SYSTEM: STEEL TRUSS

DIAPHRAM DESING LOADS

O.ZSDSIpr < pr < O.4‘SD51pr

1.4G+1.6Q

TSC DRAFT 2017/ASCE 7-10
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DESIGN BASIS-FOUNDATION SYSTEM

SOIL CLASS: 22
ALLOWABLE SOIL
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DESIGN BASIS-FOUNDATION SYSTEM

ASSUME NO SOIL FOUNDATION LINK BEAMS
INTERACTION ASSUMPTION
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DESIGN BASIS-FOUNDATION SYSTEM
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CONCRETE

ST

A
P

MORT
E.PARTITION WALL
|.PARTITION WALL

EEL
LM

LAST

NIUM
ER

‘AR

25 kN/m3
79 kN/m?
27 kN/m?
20 kKN/m?3
20 kN/m?3
45 kN/m
2,5 kN/m

32 X 10° N/m?
210 X 10° N/m?
69 X 10° N/m?

0,2
0,265
0,334




Concrete
Steel
Aluminium
E.Wall
|.Wall
Floor

25 kN/m?
79 kN/m?3
27 kN/m?
4,5 kN/m
2,5 kN/m
5,92 kN/m?

RC Slab
Plaster
Marble
Mortar

25 kN/m?
20 kN/m?
26 kN/m?
21 kN/m?

—— Marble

ﬁ

Mortar

L

+ + + + + + + + 4+ + +

— RC Slab

T | — Plaster




LIVE LOADS SNOW LOADS
Live Load: 5 kN/m? Snow Load: 0,75 kN/m?

SEISMIC WEIGHT
W=D+0.3L+0.3S




DESIGN BASIS: STRUCTURAL LOADS-SEISMIC LOADS

DESIGN SPECTRUM

—T15C-2017
—T15C-2007/
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Period T(s)
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DESIGN BASIS: STRUCTURAL LOADS-SEISMIC LOADS

DESIGN SPECTRUM

SEISMIC MODIFICATION COEFFICIENT S(T)/R(T)
9.00 0.7
8.00 0.6
7.00 0.5
6.00 I’:
5.00 = 04

o =

4.00 = 03
3.00 < -
2.00
1.00 0.1
0.00 0

0 0.5 1 1.5 2 2.5 3 3.5 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

PERIOD(S) PERIOD(S)
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EQUIVALENT STATIC FORCE PROCEDURE
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DESIGN BASIS:ANALYSIS PROCEDURES-EQUIVALENT SEISMIC LOAD METHOD




DESIGN BASIS: LOAD COMBINATIONS

LOAD COMBINATIONS

1.4G+1.6Q
G+Q+Ex+0,3Ey
G+Q+Ey+0.3Ex



DESIGN BASIS: SOFTWARE

JAP 2000

v18

e, pg’[hon v3.6.1
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VERTICAL SEISMIC EFFECT

SUPER OPTIMIZATION

TEMPERATURE EFFECT

LONG TERM DEFLECTION EFFECT

SOIL SUPPORT INTERACTION (ELASTIC SUPPORT)

RESPONSE SPECTRUM METHOD
DIAPHRAGM DESIGN
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m LOAD COMBINATION | CAPACITY

* %30 Axial D/C Ratio
- (0,3A.f,)
e 1.8 Coefficient

COLUMN 1.4G+1.6Q

BEAM 1.4G+1.6Q
SLAB 1.4G+1.6Q
FOUNDATION 1.4G+1.6Q
STEEL 1.4G+1.6Q

Structural Coc

Structural Coc

e

e

Ve, =065 xf,.,Xb, xd

1 kN /m?*
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COLUMN
BEAM
SLAB

FOUNDATION

STEEL ROOF

70x70 cm
60x30 cm

nick. =18 cm

nick. = 70cm
Max. 3.25x3.25m
Min. 2.10x2.10m

Detailed Design
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STRUCTURAL ANALYSIS: DESIGN SPECTRUM

SPECTRAL ACCELERATION, A(T)

0.8

0.6

0.4

0.2

o

1
PERIOD T(S)

TSC-2007

1.5
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1=0,2s

2001.92

4933.69

6342.24

M(kNm)

V(kN)

W=25368.95kN

51



Nx
S~
S
s 2
° oo [ 2
2\hg )2
2 K
b

REGULAR SLAB RECTANGULAR BEAM
FLEXIBLE SLAB T-SHAPE BEAM
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STRUCTURAL ANALYSIS: 3D SAP2000 MODEL

S N/ N/
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STRUCTURAL ANALYSIS: 3D SAP2000 MODEL LOADS

PARTITION WALL LOAD

SNOW LOAD

LIVE LOAD =
DEAD LOAD
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FLEXIBLE SLAB
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STRUCTURAL ANALYSIS: 3D SAP2000 MODEL-LOADS ITU
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EFFECTIVE RIGIDITY

15C-20174.5.8.1
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STRUCTURAL ANALYSIS: SAP2000 MODEL




STRUCTURAL ANALYSIS: SAP2000 MODEL
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3D MODELS

DEFLECTION (B-B AXiS)

/

2

——Rigid Slab
——No Slab
Effective Rigitidy

—Flexible Slab

0.01
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MODEL TOP DEFL.
3D Flexible Slab  |0,0207 m
3D Rigid Slab 0,0181 m
3D No Slab 0,0220 m
3D Effective Slab 10,0380 m
2D Rect. Beam 0,0191 m
2D T-Beam 0,0152 m
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STRUCTURAL ANALYSIS: 3D SAP 2000 MODELS COMPARASION

Period Comparison

0.8 0.773

0.7
06 0.512 0.512
D 0.482 ' '
O 0.5
S
e 0.4
o

0.3

0.2

0.1

0

RIGID SLAB FLEXIBLE SLAB WITHOUT SLAB ~ EFFECTIVE RIGIDITY
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STRUCTURAL ANALYSIS: 3D SAP 2000 MODELS COMPARASION

SHEAR(kN)

250

200

150

100

50

0

234.05

RIGID SLAB

Shear Comparison

234.05

FLEXIBLE SLAB

224.05

WITHOUT SLAB

229.94
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EQ, > T=0,773s
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STRUCTURAL ANALYSIS: STIFFNESS METHOD ITU

LOCAL DEGREE OF FREEDOM GLOBAL DEGREE OF FREEDOM
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STRUCTURAL ANALYSIS: STIFFNESS METHOD
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STRUCTURAL ANALYSIS: STIFFNESS METHOD ITU

W
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lg] = [71'[q’]

'] = [7]ld]

(k1= [T]" [K'][T]
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STRUCTURAL ANALYSIS:

HEIGHT(M)

14,6

o
o

>
o))

2D MODELS DEFLECTION (B-B AXiS)

—o—Rectangular Beam

-=-T Shape Beam

——Python

DISPLACEMENT(M)
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STRUCTURAL ANALYSIS:

Column Shear Comparision

200
180 172.09 174.07 175.32

160

140
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40
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COLUMN AXIAL / 1,4G+1,6Q
COLUMN SHEAR / G+Q-E
COLUMN MOMENT / 0,9G+E
CANTILEVER DEFLECTION / E
TRUSS DEFL. / 1,4G+1,6Q

1460,47 kN
-202,87 kN
677,79 KNm

1,91 cm
4,52cm

1460,92 kN
-204,06kN
674,32kNm
1,93 cm
4,56cm

Nk
)

S~
s/ e
. o0 (= 2
Z z
v g
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99,97
99,42
99,49
98,96
99,12
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STRUCTURAL ANALYSIS: FUNDAMENTAL STRUCTURAL CHECKS ITU

EQ, > T=0,773s

3D MODELS DEFLECTION (B-B AXiS)

o
o)l

Model with
Effective Rigidity

[T 77
IR

HEIGHT(M)

>
(o)}

0.04

0.02
DISPLACEMENT(M)
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STRUCTURAL ANALYSIS: FUNDUMANTAL STRUCTURAL ANALYSIS CHECK
EFFECTIVE RELATIVE STOREY DRIFTS CHECK

3D MODELS EFFECTIVE RELATIVE

3D MODELS EFFECTIVE RELATIVE STOREY DRIFTS - -
STOREY DRIFTS (B-B AXIS) TSC-2017

(B-B AXiS) TSC-2007

8,/h, =0,018<0,02 168,/h, =0,0072<0,0080
g v -
£ -=Effective T —Effective
= Section T Rigidity
Rigitidy2007 T 2017
0 0.05 0.1 0 . 0.05 0.1

RELATIVE STOREY DRIFTS (M) RELATIVE STOREY DRIFTS (M)
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TORSIONAL IRREGULARITY v

FLOOR DISCONTUNITIES v
PROJECTIONS IN PLANE v
INTERSTORY STRENGTH IRREGULARITY v

AN

INTERSTORY STIFFNESS IRREGULARITY
DISCONTUNITIES OF VERTICAL STRUCTURAL ELEMENTS v



STRUCTURAL ANALYSIS: TORSIONAL IRREGULARITIES CHECK

EEE 1.05 < 1.20
2.075 '
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DETAILED DESIGN: COLUMN DESIGN

16028
(‘) M ™ Qframe E
— :- — vV —" 'Qcantilever -erame E ¢
o [
5

M —> 1,25E = * e

°
vV —> -erame 1,25E b b o o 1

60 cm

S/(R=8)=E V= Qframe E
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DETAILED DESIGN: COLUMN DESIGN

70x70 Column 60x60 Column

Axial Capacity 14700 kN " Axial Capacity 10800 kN
0,3f . Ac 4410 kN 0,3.fok-Ac 3240 kN

4410 kN >2353.48 kN

|

Max Axial (1,4G+1,6Q)
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60 cm

8000

6000

16028
"% o o o 4000
e ¢ Ezooo
. . =
° 1 Q. 0
¢ o o o -2000

60 cm -4000

-6000

P-M-M interaction (Column37 16¢28)

3240 : \

887.74; 1600.37

200 400 800 1000

M (kNm)
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DETAILED DESIGN: COLUMN DESIGN

60 cm
® ®© & o o

16028

= o o o

60 cm

1)0,01<p<0,04(TSC 2007) %

2)Is this constructable?
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For T=0,2 s

z Vt = 6342,24 kN

For T=0,773 s

SPECTRAL ACCELERATION, A(T)

z Vt = 3744,02 kN

73s

1
PERIOD T(S)



o e e 7000
= 6000
ol |° ° 5000
©

4000

) 9 [ ) [
I | _ 3000
60 cm E 2000
% 1000
0
p =0,0147 % -1000

-2000
-3000

P-M-M interaction (Column37 10426 T=0.773s)

3240

) 200 400 600 800

M (kNm)
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DETAILED DESIGN: COLUMN DESIGN

7000

6000

5000

4000

3000

2000

P (kN)

1000

M (kNm)

P-M-M interaction s P-M-M interaction =
(Column37 16426 T=0.25s) (Column37 1026 T=0.773s)
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DETAILED DESIGN: COLUMN DESIGN

1.43 -

EMPi zri

MOMENT CURVATURE

@10/12-20

135°
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DETAILED DESIGN: BEAM DESIGN

60 cm

30 cm

Kugatilmig birlegim kogullar:

baveb,p=34b

by ve bus 2 314 0
(Bk=. 7.5.1)

Va
Viet=min (Va, Vo)

Il

!.

=
=
=
+ A
53z
o
+
5
=z

By i
bi< (w1 + ) (bwt <buaigin)

Sekil 7.10

60 cm

12022

45 cm
6022
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DETAILED DESIGN: BEAM DESIGN ITU

MOMENT CURVATURE

Y

@12/10-14
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DETAILED DESIGN: FOUNDATION DESIGN ITU

220 _|

18020

‘450

18020

4000

NK
S~
(57 X2
s 2)
g %
2 H
2 3
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PUNCHING & SHEAR CHECK

P

V=Y Xf g XU Xd

Mmean

450 Vor=0,65X%Xf ., Xb, Xd
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100 i

100

—> TOP CHORD

11

TRUSS MEMBER (DIAGONAL-MIDDLE)

TRUSS MEMBER (VERTICAL)

88.9

TRUSS MEMBER (DIAGONAL-END) r
15

BOTTOM CHORD

LOCAL BUCKLING
GLOBAL BUCKLING
BEARING STRENGTH B |

140

140
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DETAILED DESIGN STEEL DESIGN-MEMBER PROPORTION ITU
HORIZANTAL STABILITY MEMBER

STEEL ROOF

6.0

80.0

60.0 |

6.0

180

l

PURLIN 85

152
180

14
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N\ I | 7 Ve
X p | | / Y
A\ E | 4 P

A \ c{=48.3 Omm / /
A\ N 1 % y
Y AN b 4mm| s y
N @=88.Imm \ ]I' | NGy
= t=3mm
\\t 3mm \\ "53?0 | | S // //
A N\ < I I S Vs /
RN Y,
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